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®DoH/T OLIEHOYHBIX CPEACTB K paboueit mporpamme paszpabotan Ha ocHoBe ®I'OC CIIO
no crnenuanbHocTH 38.02.08 «Toprosoe neno» ¢ yuérom I1OI1 u yrBepk/ieH Ha YI€HOM COBETE
HepsxaBunckoro nutes 17 nexadpst 2024 r., mpotokost Ne3.



1.HACIIOPT ®OHAA OHEHOYHBIX CPEJACTB I1IO YYEBHOMY INPEMETY «bUOJIOT' U5

®oHJ OLEHOYHBIX CPEACTB M0 yueOHOMY npeamery «buonorus» pa3padoTran Kak NpuJoKeHne K padodei mporpamMme 001eodpa3oBaTebHOH
y4eOHol qucnunIuHbl «buosorus» 1A npogeccuoHAILHBIX 00pa30BaTeJbHBIX OPraHu3anui.

1.1.IINTAHUPYEMBIE PE3YJIbTATHBI OCBOEHHUS YYEBHOTI'O ITPEJIMETA

Kona "
HauMEeHOBaHHUe
(popmupyembIx
KOMIIeTeHIH i

HJ'laHl/lpyeMl)le pe3yJbTaThbl 0OCBOCHUA JUCHUIIJINHBI

Oo0mue

I[I/ICIII/IHJII’IHaprIe

OK 01. BsiGupars
CHOCOOBl  pelieHus
3amad
npohecCuoHATBHOM
JeATeNbHOCTH
INPUMEHUTEIBHO K
pa3IUYHbIM
KOHTEKCTaM

B yacTu Tpy/10BOro BOCIIUTAHMS:
- TOTOBHOCTh K TPY/AY, OCO3HAHWE IIEHHOCTH MAaCTEPCTBa,
TPYyI0JII00HE;

- TOTOBHOCTBH K aKTHBHOM JEATEILHOCTH TEXHOJIOTHYECKOMN
" COLIMaILHOM HaIpaBJICHHOCTH, CIIOCOOHOCTD
WHUIIMUPOBATD, MJIaHUPOBATH n CaMOCTOSATEILHO
BBITIOJTHATH TAKYIO JACSATEIHHOCTD;

- HHTEpeC K pasIuuHbiM cdepam mpodecCuoHaTBEHOM
JIESITEILHOCTH,

OsgnageHue YHUBEPCAITbHBIMH
MO3HABATEILHBIMHU JCHCTBHUSIMH:

a) 0a3oBble JIOTHYeCKHe JIeilicTBUS:

- CaMOCTOSITENFHO (OPMYIHPOBATH W aAKTyaJIHM3UPOBAThH
npo0ieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUSA
JUTsI CpaBHEHUS, KiacCU(UKAITUU U 0000IICHHS;

- ONPEACIATh IEIN JCATEIBbHOCTH, 33J1aBaTh MapamMeTpbl U
KPUTEPUU UX TOCTHKEHUS;

- BBIABIATH 3aKOHOMEPHOCTH H
paccMaTpuBaeMBbIX SBICHUSX;

- BHOCUTh KOPPEKTHBBI B JI€ATEIBHOCTD,

y4eOHBIMU

MMPpOTHUBOPCHUA B

OLICHUBATH

c(OpMHPOBAHHOCTh 3HAHUH O MECTe W POJIM OMOJIOTHUH B
CUCTEME HayJYHOTO 3HaHUS; ()YHKITMOHAIEHOW rPaMOTHOCTH
YelloBeKa JUTS PEIICHUS )KU3HEHHBIX MMPOOIIeM;
c(OpMHPOBAaHHOCTh YMEHHS pPACKpBIBATh COJICpIKAHUE
OCHOBOITOJIATAIONINX ~ OMOJIOTHYECKUX  TEPMHHOB U
NOHATUH: JKW3Hb, KIIETKA, TKaHb, OpPraH, OPraHU3M, BUJI,
MOTTYJISIINS, IKOCHUCTEMA, OMOIICHO3, ouocdepa;
MeTaboym3M (0OMEH BEIEeCTB W MPEBPAIICHUE DHEPTUH),
romeocras (camoperymsus), OnocuHTE3 Oernka,
CTPYKTYpHasi OpraHH3alusl KUBBIX CHCTEM, JUCKPETHOCTB,
CaMOPETYJISIIHAS, CaMOBOCIIPOU3BENCHHE (PEnpOayKIIHs),
HACJIC/ICTBEHHOCTh, HW3MEHYHUBOCTh, HHEPro3aBHUCUMOCTH,
POCT U pa3BUTHE, YPOBHEBAs OpraHU3aIUs;
C(OPMHUPOBAHHOCTh YMEHHUSI PACKPBIBATh  COJCPIKAHUE
OCHOBOIIOJIATAIONINX OWOJOTMYECKUX TEOPUH M THUIOTE3:
KJICTOYHOM, XpPOMOCOMHOM, MyTaI[AOHHOM, SBOJIIOIUOHHOM,
TIPOMCXOXKICHUS )KU3HU M YEIIOBEKa,

c(hOpMHUPOBAHHOCTh YMEHUS pacKpbIBaTh
OCHOBOTIOJIArAI0INE OMOJIOTHYCCKHUE 3aKOHBI u
3akoHoMmepHoctd (I. Mengens, T. Moprana, H.U.

Basuiona, 3. I'ekkens, @. Mromnepa, K. bapa), rpanurm




COOTBETCTBUE PE3YJbTATOB IIEIISM,
MOCJICACTBUM ACATCILHOCTH;

- pa3BUBaTh KpPEATUBHOE MBIIUICHUE
YKU3HEHHBIX TTPOOIIeM

0) 0a30BbIe UCCIeI0BAaTEILCKHE 1eiCTBUS:

- BIIaJIETh HABbIKAMHU y4€OHO-HCCIIEIOBATEILCKON |
MPOCKTHON  JEATEIBHOCTH,  HAaBBIKAMH  pa3pelicHUs
npooseM;

- BBIABIATH  NPUYWHHO-CIICJICTBEHHBIE  CBSI3U W
aKTyaJIM3MpOBaTh  3aJady, BBABUTATh THIIOTE3y €¢
pENICHHS, HAXOIUTh aPTyMEHTHI IS I0KA3aTeIhCTBA CBOUX
YTBEPKICHHM, 3a/1aBaTh TapaMeTPbl U KPUTEPUH PEIICHHUS,
- aHaJM3UPOBATH TIOJYYCHHBIC B XOJIe PEIICHHS 3aJIa4d
pe3yNIbTaThl, KPUTHYECCKH OIICHWBATh WX JIOCTOBEPHOCTH,
MTPOTHO3UPOBATH H3MEHEHHNE B HOBBIX YCIOBHSIX;

- yMeTh TIEPCHOCHUTh 3HAHWS B TIO3HABATCILHYIO H
MPAKTUYECKYIO0 00JIaCTH KU3HEEATEIbHOCTH;

- YMETb WHTErpUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX
obnacreii;

- BBIJBUTaTh HOBbIE HJEH, MpelJiaraTb OPUTHHAIIBHBIC
MOAXO/Ibl U PEILICHUS;

- CHOCOOHOCTh MX HCIOJIb30BAHHS B IO3HABATEIBHON U
COLIMAJILHOM MPaKTHKE

OLCHUBATL PHUCKHU

IIpU  PELICHUU

UX IPUMEHUMOCTH K )KHBBIM CUCTEMaM;
NPUOOPETEHUE OIBITa MPUMEHEHHUS OCHOBHBIX METOJIOB
HAyYHOTO  TIO3HAHWS, HCIOJB3yeMbIX B  OHOJIOTHH:
HAOJIOJICHUSI W OIMCAHUS JKUBBIX CHCTEM, IPOIECCOB U
SIBIICHUH; OPTaHW3AllMd W TPOBEICHUS OHOJIOTHYECKOTO
OKCIICPUMEHTA,  BBIIBIDKCHUS  THUIOTE3,  BBISBICHUS
3aBUCUMOCTH  MEXJY  HCCICIYEeMBIMA  BEIMYMHAMH,
00BSICHEHUS TIOJYICHHBIX PE3YyJIbTaTOB U (POPMYITHPOBAHUS
BBIBOJIOB C WCIOJIb30BAaHUEM HAYJYHBIX TOHSITHHA, TEOPUN U
3aKOHOB;

c(OpPMHPOBAHHOCTh YMEHHS BBIJCIATh CYIICCTBCHHBIC
NpHU3HAKA BHPYCOB, KIETOK TIPOKAPHOT W DYKAPHOT;,
OJTHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OPraHW3MOB, BHJIOB,
OMOTEOIIEHO30B M JKOCHUCTEM; OCOOCHHOCTH TPOIECCOB
oOMEHa BEIIEeCTB W TIPEBpAIICHUS JHEPTHH B KIIETKE,
dboTOCHHTE3a, MIACTUIECKOTO M DHEPTETUIECKOTO OOMEHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OTUIOIOTBOPCHUS, Pa3BUTHUS
U pPa3MHOXCHHUS, WHIMBHIYATBHOTO Pa3BUTHs OpraHU3Ma
(oHTOTEHE3a), OOPHOBI 3a CYIIECTBOBAHHUE, €CTECTBEHHOTO
oTbOOopa, BH1000pa30BaHMS, MIPUCTIOCOOICHHOCTH
OpPraHu3MOB K cpelle OOHMTaHWs, BIUSHHS KOMIIOHEHTOB
9KOCHCTEM, AHTPOTIOICHHBIX W3MEHEHHH B JKOCHCTEMAax
CBOCH MECTHOCTH, KPyrOBOPOTa BEIIECTB W INPEBpAIICHUE
sHeprum B onocdepe;

COPMHUPOBAHHOCTh ~ YMEHHS  pellaTh OWOJIOTUYECKUE
3aJ1aui, COCTABIISATh FCHOTHITMYECCKHE CXEMBbI CKPEUTUBAHHMSI
JUIs  pa3HbBIX TUIOB  HACJIEJOBAaHUS  IPU3HAKOB Y
OpPraHW3MOB, COCTABJIATH CXEMBI TIEPEHOCA BEIICCTB U
SHEPTUU B IKOcHcTeMax (I[eNH MUTaHUs, TIUIIEBbIE CETH)

OK
Hcnonb3oBaTth
COBPEMEHHbBIE

02.

B o0s1acTH HEHHOCTH HAYYHOI O MO3HAHUSA:
- c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO pa3BUTHs HAyKH M OOIIECTBEHHOM

Cq)OpMI/IpOBaHHOCTL YMGHI/Iﬁ KPpUTHYCCKU OLICHUBATh
I/IH(l)OpMaI_II/IIO OHOJIOTUYECKOTO COACPpIKaHUA,
BKIIFOUAOIMIYHO TICCBAOHAYYHBIC 3HAHUA H3 Pa3JIMYHBIX




CpeacTBa  IIOHCKa,
aHaImM3a "
MHTEPIpETaNN
uHpOpMaIUH u
MH(POPMAIMOHHEIE
TEXHOJIOTUU JUIst
BBITIOJTHEHUS 33734
npodeccuoHaIbHOM
JEATEIbHOCTH

MPaKTUKH, OCHOBAHHOT'O Ha  JuWaore KYJIbTYD,
CIIOCOOCTBYIOIIIETO ~ OCO3HAHHWIO  CBOETO  MecTa B
MOJIMKYJbTYPHOM MUDE;

- COBEpPUICHCTBOBAaHHME  S3BIKOBOM M  YMTATEIbCKOM

KYJIbTYpPbI KaK CPE/ICTBA B3aMOJICHCTBUS MEXKY JTHOAbMU U
[IO3HAHUS MUDA;

- OCO3HaHUE [IEHHOCTU HAyYHOU JIESTEIIbHOCTH, TOTOBHOCTD
OCYILIECTBIISITh ~ NHPOEKTHYIO U HCCIEI0BATENIbCKYIO
JEeSITeIbHOCTh MHJIMBUYAJIbHO U B TPYIIIE;
OBnanenue YHHUBEPCATbHBIMU
MI03HABATEIbHBIMU JIEHCTBUSMU:

B) padora ¢ ungopmanueii:

y4eOHBIMU

- BJIaJA€Tb HABBIKaMU IIOJIYYCHUSA I/IH(i)OpMaHI/II/I u3
HUCTOYHHUKOB Pa3HBIX THIIOB, CaMOCTOATECIBHO
OCYIICCTBJIATH IIOMCK, aHaJInu3, CHCTEMAaTU3aluIo u

MHTEpIpeTanuo HHGOPMaUU Pa3InYHbIX BUIOB U (GopM
MPEACTABICHUS;

- co3laBaTh TEKCThl B PazIUYHbIX (opMarax ¢ y4eTOM
Ha3HaYeHUs MHQOPMAIMK U 1IeJIeBO ayIuTOpUU, BbIOUpast
ONTUMAJTIbHYIO (HOPMY IIPEICTABICHUS U BU3YyalIU3alluH;

- OIICHUBATh JIOCTOBEPHOCTb, JISTUTUMHOCTh MH(OpMaLUH,
€€ COOTBETCTBUE IIPAaBOBBIM U  MOPaJIbHO-3THUYECKHUM

HOpMaM;
- HCIOJIb30BaTh  CPEICTBA  HMH(POPMAIMOHHBIX U
KOMMYHHKAITMOHHBIX TEXHOJIOT Ui B peleHun

KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX M OPIraHU3aL[MOHHBIX
3aad ¢ coOoAeHneM TpeOOBaHUI HPrOHOMUKHU, TEXHUKU
0€3011aCHOCTH, TUTHEHBI, PECYpPCOCOEPEKEHNS, IPABOBBIX U
TUYECKHX HOPM, HOPM HH(OPMAIIMOHHOHN 0€30MacHOCTH;
- BIAJETh HaBBIKAMM  DPACHO3HABAaHUS M  3alUTHI
uHpopManuu, HHGOPMAIIMOHHON 06€301aCHOCTH JINYHOCTH

HUCTOYHUKOB (CpelacTBa MaccoBOoi WH(pOpMAIUU, HAYYIHO-
HOIMYJISIPHbIE MaTepHalibl); UHTEPIPETUPOBATH ITUYECKUE
ACIICKTbI  COBPCMCHHBIX I/ICCJICZ[OBaHI/Iﬁ B 6I/IOJ'IOI‘I/II/I,
MEOULINHE, 6I/IOT6XHOJIOFI/II/I; paccMaTpuBaTh rjio0anLHbIE
IKOJIOTHYECKUE TPOOIEMBbI COBPEMEHHOCTH, (POPMHPOBATH
10 OTHOIICHUIO K HUM CO6CTB€HHyIO IIO3ULIHIO,
cOPMHUPOBAHHOCTh YMEHHUH CO3/1aBaTh COOCTBEHHBIC
NUCHbMEHHBIE W YCTHBIE  COOONIEHWS HAa  OCHOBE
OnoJIoTMYeCcKO MHPOPMAIIUK U3 HECKOJbKUX MCTOYHHKOB,
TpaMOTHO UCIOJb30BaATh TMOHSTUHHBIA amnmnapar OouoJioruu




OK
D¢ dexTuBHO

04.

B3aUMO/AEHCTBOBATH

u  paborarb
KOJUJICKTUBE
KOMaH/Ie

B
u

- TOTOBHOCTh K CaMOPa3BUTHIO, CaMOCTOSITEJIBHOCTH U
CaMOOIIPEIETIEHHUIO;

-OBJIQJICHUE HaBBIKAMU y4eOHO-UCCIIeIOBATEIHLCKOMH,
MPOEKTHOM U COLMAJIbHOM JIEATEIIbHOCTH;

OBjaieHHe YHHMBEPCAJbLHBIMH KOMMYHHMKATHBHBIMH
AeCTBUAMMU:

0) COBMeCTHas 1eSITeJIbHOCTD .

- TIOHUMATh U HCTOJB30BaTh MPEUMYIIECTBA KOMAHAHOU U
WHJIMBUIYAIBHOU paOOTHI;

- TpUHUMATh I  COBMECTHOW  JEATEIHHOCTH,
OpraHM30BBIBAaTh W KOOPJIWHUPOBATH JEUCTBUS MO €€
JOCTH)KEHHUIO: COCTAaBIIATh ILIAH JACWCTBUMN, PAacHpeNessTh
porM ¢ y4eTOM MHEHHH YYaCTHHUKOB  OOCYXKIaTh
pe3ynbTaThl COBMECTHOU PaOOTHI;

- KOOPIAMHUPOBATh W BBHITIOJHATH pPabOTy B YCIOBHSIX
peanpHOrO, BUPTYaJILHOTO U KOMOWMHUPOBAHHOTO
B3aHMOJICHCTBHS,

- OCYILECTBJISITh TO3UTUBHOE CTPATETMUECKOE MOBEIACHUE B
pa3IMYHBIX  CUTyalUusX, IMpOSBIATH TBOPYECTBO U
BOOOpakeHUE, OBITh HHUITMATHBHBIM
OBaanenue YHHMBEPCAIbHBIMHA
JelCTBUSIMH:

) NpUHATHE ce0sl U APYTUX JIIOAei:
- INPUHUMaThb MOTHUBBI U apPryMEHTHl JPYruX JIIOAECH INpu
aHaJIM3€ PE3yJIbTATOB JIEATEIbHOCTH;

- IpU3HaBaThb CBOE IPAaBO M NPaBO JAPYIrUX JIOJEH Ha
OIIINOKU;

- pa3BHBaTh CHOCOOHOCTh IMOHUMAaThb MHUpP C TO3HUIMH
JIPYroro 4eioBeKa

peryasiTUBHbIMH

npruoOpeTeHre OmbITa MPUMEHEHHS OCHOBHBIX METOJOB
HAy4YHOTO  TIO3HAHUS, HCIOJB3YeMBIX B  OMOJIOTHU:
HaOJIIONEHUS] M ONMCAaHUS JKMBBIX CHUCTEM, IPOIECCOB U
ABJICHUN; OpraHM3allUd W TMPOBEACHUSA OHOJIOTrHYECKOIro
DKCIIEPUMEHTA,  BBIABW)KCHUS  TUIIOTE3,  BBIABJICHUSA
3aBUCHMOCTH  MEXKJYy  MCCIEIyeMbIMH  BEIMYMHAMU,
00BsICHEHUS NOJYYEHHBIX PE3Yy/IbTaTOB U (POPMYINPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHUEM HAY4YHBIX MOHATHI, TEOPUN U
3aKOHOB

OK
ConeiicTBOBaTH
COXPaHEHUIO

07.

B 00/1acTHIK0JI0rH4€CKOT0 BOCIIUTAHUA
- C(I)OpMI/IpOBaHHOCTB 3KOJOTHYECKOH KYJIBbTYPBI,
ITOHUMAHHUC BIIWAHUA COMMUAJIbHO-39KOHOMHUYCCKUX

Cq)OpMI/IpOBaHHOCTL YMCEHUA HOPUMCHATHL IIOJTYUCHHBIC
3HaHUA I OOBSICHEHHS OHOJIOTHYECKUX nmpoueccoB u
HBHeHHﬁ, UL TIIPUHATHA  I[TPAKTHYCCKUX peH_IeHI/Iﬁ B




OKpYXKaroIlen MIPOIIECCOB HA COCTOSIHUE PUPOIHON U COLMAIBHON CPEIbl, | TOBCEAHEBHOM KU3HU C LIENbI0 00ecreueHus: 6e30MacHOCTH
cpensl, OCO3HAaHME TIJIOOATBHOTO  XapakTepa  AKOJOTHYECKUX | CBOETO 3JI0OPOBbS U 3JI0POBbSI  OKPY)KAIOUIMX JIIONIEH,
pecypcocOepexenu | mpooiem; COOIONICHHS 30POBOTO 00pa3a KH3HH, HOPM T'PaAaMOTHOTO
10, NPUMEHSATH | - IUIJAHUPOBAHUE W OCYIIECTBJIEHUE  JICWCTBUUA B | HOBEACHUS B OKPYKAKOUIEH MPUPOJHOM Cpesie; MOHMMAaHUE
3HAHUS 00 | OKpyXaroIieu cpeie Ha OCHOBE 3HAHUS IIEJICH YCTOWYHMBOTO | HEOOXOIMMOCTH HCMOJIb30BAHUS JIOCTUKEHHI
W3MEHEHUU pa3BHUTHS YEJIOBEYECTBA; COBpPEMCHHOW  Ouoyormu ¥ OHOTEXHOJOTHH  JIJIst
KJINMAaTa, AKTUBHOE HENPUATHE JICUCTBUM, MPUHOCIUIMX BPEJ | pALlMOHAIBHOTO MPUPOJOTNOJIb30BAHUS
MPUHITUTIBI OKpYKarollen cpere;
OepeXIIMBOTO - yMeHue MPOTHO3UPOBATH HeOIaronpusITHbIC
IIPOU3BO/ICTBA, JKOJIOTHYECKHE MOCTEACTBUS MPEITPUHAMAEMBIX
3¢ deKTUBHO JNENUCTBHMN, IPEAOTBPAILATh UX;
JIEMCTBOBATH B | - pacClIMpEHHUE ONbITa JEATEIIBHOCTH 3KOJOTHYECKOU
YpE3BhIYANHBIX HaNpaBJIEHHOCTH;
CUTYalUsIX - OBJIaJIeHME HaBbIKaMU y4eOHO-UCCIIEOBATEIbCKOM,

MPOEKTHOM U COIMAJILHOM JEATEIbHOCTH
IIK 25| - IIPUMEHEHHE HOPM POCCUHCKOIO 3aKOHOJATENIbCTBA | — IIPUMEHEHHE HOPMBI POCCHIICKOTO
PazpabatsiBaTh B 005acTM  peryJupoBaHHs  MPeANPUHUMATEIbCKOM | 3aKOHOJATEIhCTBA B obnactu peryaupoBaHus
OusHec-TIIaH U | IesITeTbHOCTH; MPEANTPUHUMATEIBCKON AEATEIbHOCTH;
¢unancoyro - HCIIOJIb30BaHUE uHdopmarmu | — pa3BUTHE UCH 10 OM3HEC-TIPEATIOKCHHH;
MOJIEJIb CHEIHATM3UPOBAHHBIX CAUTOB Ul OpraHU3alUuu pabOTHI O | — OlICHUBAaHKME MHHOBALIMOHHOCTH IOJX0Jia B OM3HEce
ACATCIBHOCTH COCTaBJICHUIO OM3HEC-IIIaHa; U IIOTEHIIMAaJI Ha PBIHKE;
HPEAIPUHUMATEIBC | — pa3paboTka Ou3Hec-TIaHAa U (UHAHCOBON MOJENH | — OIICHUBAaHHE PUCKOB, CBSI3aHHBIX C OM3HECOM;
KOM  CAMHULBL, B | neqreibHOCTH NPEINPUHUMATEILCKON €IMHUIBI, B TOM | — aHaIM3 OM3HEC-KOHIEMIIHU;
Tom HucIe € | uncite ¢ NPUMEHEHHEM HPOTPAMMHBIX POYKTOB. - NPEIIOKEHNUE UAEHU ISl TAJIbHEUIIIETO Pa3BUTHS;
TIPHMCHCHHCM - INPUMEHEHUE METOJIOB MPUHATHS ONTUMAJIbHBIX
MIPOTrPaMMHBIX pelIIeHHiA:
MIPOJYKTOB

- HaXO0XXIACHUC apIr'yMCHTELI B I10JIb3Y H,Heﬁ;

- MMPUMCHCHHUC B pacucT SKOJIOTUUECKU U u
COLIMANILHBIA  acIleKThl  BO BpEMs  IINIAHUPOBAHHUA U
BHCIAPCHUA 6H3HCC-MOI[CHI/I;

- 000CHOBBLIBaHUE U OICHHUBAHUC LICJIU U ICHHOCTH,




- MPEJCTABICHUE UJICU, TU3alH, BUJICHUS U PELICHNS,
- OpUMEHEHHe Tpu  pa3paboTke  Ou3Hec-TuIaHa
ClIeLIMAIM3UPOBAHHBIE IIPOTPAMMHBIC IIPOYKTHI;

- HCIIOJIb30BAHUC [JId PCUICHHA KOMMYHHKATHUBHBIX
3a/1a4, CBSA3aHHBIX C  pa3paboTkoW  Ou3HEC-TUIaHa,
COBPEMCHHBIC TCXHUYCCKHUE CPEACTBA U I/IH(i)OpMaHI/IOHHLIG
TEXHOJIOT U,

- CO3J/IaHUE JIEIOBBIX ANEKTPOHHBIX MTPE3CHTAIIHIH.




2. lllkaJyia oneHUBAHUA

Buna OLleHKA
OLICHOY HBI OTJINYHO X0po1Io YIOBJIETBOPHUTEb | HEYA0BJIETBOPUTE
X HO bHO
Meponpus
THH
®poHTAJbH | IIOJIHO IaéT OTBET, | M3Jaraet Marepuai | oOHapy>KHUBaeT
bIii onpoc M3JIaracT YIOBJIETBOP | HEIMOJHO U | HE3HaHWe OoJbIIeH

W3YYECHHBIN | SIOIIMN TEM | JOIYCKAeT YacTH
Marepuan, xKe HETOYHOCTHU B | COOTBETCTBYIOIIETO
AT TpebOBaHUsl | OMNpeAeICHUN paszenia u3y4aemoro
MPaBUWIBHOE | M, YTO U MOHSATUHN WM | Marepuana,
OTIpeNIeNICHH | JUIsSl OLICHKU | (hopMyTupoBKe JIOTTyCKaeT OIMOKU B
0€ TOHATUH; | «OTJINYHO», | TEOpHil; HE ymeeT | GOpMYIHpPOBKE
oOHapyxuBa | HO JIOCTAaTOYHO ompeneneHui u
eT JOTTyCKaeT r1y00KO U | TEOpHid,
nonuManue | 1-2 JIOKa3aTeIbHO HCKaKAFOIITNE 1704
Marepuana, | OIIMOKH, 000CHOBAaTh CBOHW | CMBICII,
MOXET KOTOPBIE CYXKJICHUS u | OecropsiogHO u
000CHOBaTh | caM e IIPUBECTH CBOM | HEYBEPEHHO
CBOHU UCIIPABJISIET, | IPUMEPHI; W3JIaraeT MaTepual
CYXKIEHUS, ul-2 M3JIaraeT Marepuain
NPUMEHHUTh | HENOYETA B | HEMOCIEAOBATEIbH
3HaHUS HA | MOCIeAoBaT | O M JIONMYyCKaeT
MPaKTHKE, €IbHOCTU U | OLIMOKHU B
IIPUBECTH A3BIKOBOM A3BIKOBOM
HeoOxoauM | odopmiieHH | 0GOPMIICHHH
ble u M3J1araeMoro
IpUMEpPBI HE | W3JIaraeMor
TOJIBKO TIO | O

y4eOHHUKY,
HO u
CaMOCTOSTE
JBHO
COCTaBJICHH
bIC; U3JIarae
T MaTepuan
MoCIe0BatT
€JIbHO u
MPaBUIILHO

c TOUYKH
3peHus




HOPM

JUTEPATypH
OTO sI3bIKa
KauectBo | Bepuo Bepno Bepno otBeueno | BepHo oTBedeHO Ha 5
BBITIOJIHEHHsI | OTBEUCHO HA | OTBEUEHO HAa [HA 6 wuinu 7 | 1 MEHEE BOIPOCOB
TecToBbIX | 10 BopocoB | 9 wmnm 8 | Bompocos
3ajaHuil BOIIPOCOB
Pemmenune Keiic— Kerc— Ke¥c—3a7aHne KeWc-3aaHne HE
Keiic- 3a/laHue 3a/laHue BBITIOJTHEHO 0o0Jiee | BBIMOJIHEHO, W
3a/laHuii/lpa | BBIIIOJIHEHO | BBIIIOJHEHO | 4YeM Ha 2/3, HO B | BBIIIOJIHEHO MeHee
KTHKO- MOJHOCTBIO, | MOJHOCTBIO, | paMKax yeMm Ha TPETh.
OPUEHTHPOB | B paMKax | HO B paMKaX | YCTaHOBJIEHHOTO OtcyTcTBYET
AHHBIX periiaMeHTa, | yCTAaHOBJEH | HA  BBICTYIUICHHE | JCTaA3aIus npu
PacyeTHBIX | YCTAaHOBJIEH | HOTO Ha | periiaMeHTa, aHajgmnse Kelica,
3ajaHuil HOT'O Ha | BBICTYIUIEHU | CTYAEHT(bI) W3JI0KEHUE  YCTHOE
MyONUYHYIO | € pacIIbIBYaTO WU THCHbMEHHOE HE
MPE3CHTAIM | PETJIaMEHTa, | pacKpbIBaeT CTPYKTYPHUPOBAHO.
10, CTyeHT(bI) | pelIeHHeE, He | Ecim  pemienue u
CTyleHT(bl) | HE TMPHUBOIUT | MOXKET YETKO | 0003HAYECHO B
MIPUBOJIUT (ne apryMEHTHUPOBATh | BBICTYIUICHHUM  HJIU
(MOAroTOBMII | MOJATOTOBHWII | CHIENAaHHBIN BBIOOD, | OTUETE-TPE3CHTAIUHY,
¥) TIOJIHYIO | M) TIOJIHYIO | IOKA3bIBaeT SIBHBIM | TO OHO HE SIBJISETCSA
YETKYIO YETKYIO HEJ0CTaTOK pelieHreM
apryMeHTall | apryMeHTal] | TEOPETHUUYECKUX npoOieMbl, KOTopas
150%0) 150%0) 3HaHui. BBIBOIBI | 3aJI0KEHA B Kelce
BBIOPAHHOTO | BEIOpAHHOTO | cialkble,
pelIeHHs] Ha | pelleHus. CBUJECTENHCTBYIOT
OCHOBE HUmeet 0 HEJOCTaTOYHOM
Ka4yeCTBEHHO | MECTO aHanuze (paktoB, B
CIETaHHOTO | U3JIHILIHEE OCHOBE  pelICHUS
aHayu3a. TEOPETU3UPO | MOXKET UMETh
JleMOHCTpHp | BaHUE, WU | MECTO
YIOTCS Ha000poT, UHTEPIIpETALINS
XOpolIue TeopeTudeck | (hakToB Wi
TEOPEeTUYECK | oe MPEIOJIOKECHHUS,
ue 3HaHus, | obocHoBanu | CoOcTBeHHas
uMeeTcs e TOYKa 3pEeHHUs Ha
coOCTBEHHAsl | OTPAaHUYEHO, | MPUUHHBI
000CHOBaHH | UMeeTCs BO3HUKHOBEHUS
ast TOYKa | COOCTBEHHAsl | MPOOIEMBbI HE
3peHusi  Ha | TOUKa 000CHOBaHAa  WJH
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BO3MOJKHbBIC | BBISIBJICHBI
BapUaHTHI HE BCE
petnenus (3- | BO3MOXKHbBIE
5), 4eTko u | mpoOyieMBbl,
apryMEeHTUp | Jid
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3. OLEHOYHbIE CPEACTBA ANA NPOBEAEHNA TEKYLWLErO KOHTPO/19 YCNEBAEMOCTH
OBYYAKOLLUXCA
3.1 KoMnjiekT MaTepuasioB JUisl poBeaeHusl (PPOHTAIBHOIO ONMpoca

. Kparkas uctopust pa3BuTHsi OMOJIOTUH.

. CBolicTBa XKHUBOTO.

. YPOBHU OpraHu3alfu KMBOW MaTEpPUH.

. Knnerounas reopus.

. XuMu4eckuil coctaB KIeTKU. (Makpo U MUKPO3JIEMEHTHI)

. Heopranunueckue BemiectBa KJI€TKH. (BOJIa U KAKOBO €€ 3HaYCHHE B KIIETKH)
. Oprannyeckue BemectBa. O0mas xapakrepucTuka. JInnuisl.

. Oprannyeckue BelecTBa. YTIeBO/Ibl.

. benku. Crpoenue u pyHKIIUU OETKOB.

10. Oprannueckue BeuiecTBa. HykinenHoBble KUCIOTHI. (CTpOEHHUE U QYHKIIUN)
11. Dykapuotudeckas kierka. [{utomnasma. Opranouspl. (CTpoeHuE U
ymxitim)

12. Knetounoe s7po. XpoMOCOMBI. (CTpO€HUE U (PYHKIUH)

13. IIpokapuoTtrueckas kieTka (pa3HOOOpas3ue M CTPOCHUE

14. Ha3oBuTE OCHOBHBIE CBOMCTBA TEHETUYECKOTO KO/IA U TTOSICHUTE UX
3HauYEHUE.

15. PacckaxuTe, rJie MPOUCXOIUT CUHTE3 OeKka U KaK OH OCYIIIECTBIISICTCS.
16. Hexnerounas hoopma >KM3HU: BUPYCHI. (CTPOCHHE U PA3MHOXKEHUE).

17. Yto Takoe nuccummnsuus? [lepeuncnure ee sTarsl.

18. OnuinTe U3BECTHBIE BaM THUIIbI TUTAHUS.

19. ®oTocunres. (cBeToBas ¢aza, TeMHOBas (a3a)

20. [lenenue kneTku. Murto3.

21. Pa3mMHOkeHHe: OeCcrosoe U MOJO0BOE.

22. O6pa3oBaHmHe MOJOBBIX KIETOK. Meiio3

23. UaauBuayaibHOE pa3BUTHE OPTaHU3MOB. (AMOPHUOHATIBHBIN TIEPUO U
MMOCTAMOPHOHATILHBIN MIEPUO.T)

24. OCHOBHbIE IOHATHUS T€HETUKHU.

25. 3akOHOMEPHOCTH HaceA0BaHusl. MOHOTHOPHIHOE CKpEIIUBaHue. (TIEPBBIN
3akoH Mengens. Bropoii 3akon Menienst — 3aKOH pacilerieHUsI.
AunnenbHbIe TeHbl. 3aKOH YUCTOTHI FaMeT)

26. 3akoHOMEpHOCTH HacleaoBaHus. JuruopuaHoe ckpenuBanue. TpeTuit
3aKoH Meunpaens.

27. Pabota T. Moprana.

28. I'enerunka nosa (XpoOMOCOMHOE OIpEIeTICHHE T10J1a, CIIETNIEHHOE C TI0JIOU
HacJeI0BaHUe)

29. I3MeH4YMBOCTb: HACJIEICTBEHHAS! U HEHACIIEICTBEHHASI.

30. 'eHHBIC ¥ XPOMOCOMHBIC OOJIC3HH.

O 0 1IN DN K W~

3.2 KoMniekT MaTepuajioB JJisl IPOBeJdeHUs TeCTUPOBAHUSA

K B3anmoielicTBUAM ajieIbHBIX TEHOB HE OTHOCHT:

1) snmcTas, monuMepuio, MoIUGUIUpYIOIIee AeicTBIE TEHOB
2) Koomepalnio, MHOKECTBEHHBIN aJlIeIn3M

3) cBepXIOMHHUPOBAHHE, KOMIIJIEMEHTAPHOCTh

4) KOJOMUHHUPOBAHKE, TPOMEKYTOUHOE TOMHUHUPOBAHHE



2. IlposiBneHne y TeTEpO3UrOoT MPHU3HAKOB, JACTCPMUHUPYEMBIX JABYMS aJUICISIMHU
HaOII0IAeTCS TIPHU:
1) cBepX1OMUHUPOBAHUU
2) snucrase
3) KOJOMHUHUPOBAHUU
4) onumepun
3. HacnenoBanue ueTBepTON TPYNIBI KPOBU OTHOCAT K THUITY B3aUMO/ICHCTBHSA:
1) KoJOMUHHpPOBAaHUE
2) cBepXIOMUHUPOBAHUE
3) noJiHOE TOMUHHPOBAHUE
4) npoMexyTo4uHOE JOMUHUPOBAHUE
4. HacnenoBaHuwe INUHINWIIIOBON OKPAacKW Y KPOJMKOB KOHTPOJIMPYETCS TpEMs
amnensmu: A,a n ah. Kaxxnas ocoOpb sIBisieTcs HOCUTENIEM TOJBKO JIBYX M3 HHUX. JTO
npuMep:
1) KOMIIJIEMEHTapHOCTH
2) Koonepanuu
3) MHOKECTBEHHOTO aJuIeIu3Ma
4) nonuMepun
5. TosiBneHne HOBOOOpa30BaHWMN TIPU COBMECTHOM JIEHCTBHM JIBYX JOMHWHAHTHBIX
HEaJUTeTbHBIX TEHOB, KOT/Ia B TOMO3WTOTHOM WIJIM B TETEPO3UTOTHOM COCTOSHHH
pa3BUBaETCSI HOBBIN MPU3HAK, HAOIIOAACTCS TIPH:
1) KOMITJIEMEHTapHOCTH
2) Koomepanuu
3) NOJIHOM IOMUHUPOBAHUU
4) neWicTBUHU T€HOB-MOAN(PUKATOPOB
6. Ecim oaMH TOMUHAHTHBINA FeH MOJABISAET ACHCTBHE APYroro JOMMHAHTHOTO T'€Ha, TO
- 9TO IIpUMED:
1) perieccMBHOTO 3MKCTa3a
2) monuMepuun
3) TOMUHAHTHOTO JMHCTa3a
4) MHOXECTBEHHOI'O ajljieIn3Ma

Howmep Bompoca [IpaBuiIbHBIN OTBET
1 1
2 3
3 1
4 3
5 2
6 3

3.3 KoMmjiekT MaTepuasioB 1Jisl IPOBeAeHUs Ja0opaTopHoii padoThl

Tema 1.3. Bbuosoruyeckn BaKHble XMMH4YecKHe coeanHeHHs: JlaGopaTopHas
pabota “Ompenenenue BuTamuHa C B mnpoaykrax nurtanus’; JlaGopartopHas paboTa
«'uapodmnbHO-rHAPOHOOHBIE CBOWCTBA JIUITHIOBY.



Tema 1.4. CTpyKTYpHO-QYHKIMOHAJIbHAS OpraHu3anus kjierok: JlaboparopHas
pabora «CtpoeHue KIETKH (pacTeHus, >KUBOTHBIC, TPHOBI) M KICTOYHbIC BKIIIOYCHHUS
(kpaxmayl, KapOTHHOHWIBI, XJOPOIUIACTBI, XpoMmoruiacTel)»; JlaGopaTtopHas paboTa
«IIponuniaemocts MeMOpaHsbl (IJIA3MOJIU3, JETUIa3MOJIN3 ).

Tema 4.5. BausiHme CoOUMAJIBLHO-IKOJOTHYeCKHX (aKTOPpOoB Ha 3/10pOBbe
yejioBeka: JlabopatopHass pabora Ha BBIOOp: «YMCTBEHHAas pabOTOCIOCOOHOCTBY HITU
«Bnusiare abnoTrueckux (GaKkTOpPOB Ha YEIOBEKa (HU3KHUE U BRICOKHE TEMIIEPATYPHI)»

Tema 6.1. OcHOBHBIE MeTO/bI OMOIKOJIOTHYECKUX HCCJIeJOBAHNI

JlaGopatopHasi paboTa Ha BBIOOp IO MHHHU Tpymnmam: «BiusHue temmnepaTypsl Ha
pocta ¥ (PU3HOIOTUYECKYIO AaKTHBHOCTH JIPOXIKEBBIX KIETOK»; «BimsHuEe yrieBogoB Ha
pocta W (PHU3HOJOTUYECKYI0 AaKTUBHOCTH JIPOAOKEBBIX KIETOK»; «CodeTaHHOE BIIMSHUE
TeMIepaTyphl U YIIIEBOJOB Ha POCTa U (PMU3UOJOTHYECKYIO aKTHUBHOCTD JIPOMIKEBBIX KIETOK»

O6opynoBanue Jadoparopum u padouuMx MecT JAOOPATOPHUM:MUKPOCKOIIHI,
CEeKYHJIOMEpP, TOHOMETp, JabopaTopHas mocyna (MPOOUPKH, TOJACTABKUA I TPOOUPOK,
MUHIIETHI, TIECOK, CTYNKH C TMECTUKAMH, TPEJIMETHBIE W TIOKPOBHBIE CTEKJIA, CTEKIISTHHBIC
MajoyKy, IMpernapoBajibHble WIJbL, (uiabTpoBaibHas Oymara (candeTku), CTaKaHbl)
TUTIEPTOHUYECKU pacTBOp xyopuaa HaTpus, 3%-HBI pacTBOpP MEPOKCHAA BOJOPO/IA,
pacTBop HoJja B HOAMCTOM KalWH, INIMLEPHH, KIIyOHU KapTodens, JUCT 310JeH KaHaJCKOMH,
10T psAOMHBI OOBIKHOBEHHOW (pAOMHBI MJIM TOMAaTa), YK pernyaTblid, pa3BeJeHHbIE B BOJIE
TPOAOKH).

[IpuBenem npumep 1abopaTopHOM pabOTHI

Ha3Banue Tembl CtpykTypHO-(YHKIIMOHANIbHAS OpraHU3aIHsl KIETOK

Paznuuath cyiiecTBeHHbIE IPU3HAKUA CTPOEHUS KIETOK
OpPraHU3MOB Pa3HbIX LAPCTB KUBOM MPUPOIbI
[TpoBouTH HAOMIOIEHNE KIIETOYHBIX CTPYKTYP U UX
M3MEHEHUH C IOMOIIIbI0O MUKPOCKOTIA

Pe3yabTar 00y4yeHusi mo reme

O0mue KoMIeTeHI MU OK 01, OK 02, OK 04

JlabopaTtopHnas pabora «CTpoeHHE PAaCTUTEIILHOM, )KUBOTHOU, TPUOHOM KIECTKM»

! !eJ'IB [236OTI)IZ 3aKpCIIUTh YMCHUEC 'OTOBUTh MUKPOIIpEapaThl U paCCMaTpuBaTh UX IO
MHUKPOCKOIIOM, HAXOJUTb 0COOEHHOCTH CTPOCHHUA KIICTOK PA3JIMYHBIX OPraHnu3MoOB,
CpaBHHUBATb UX MCKIAY co0oii.

1.Bompock! mist jonycka K Ha6ODaTODHOﬁ r)a60Te.

1. HazoBHuTe OCHOBHEIC YacTH MHKPOCKOIIa U OIIMIIHUTEC UX Q)YHKHI/II/I
2. Yrto Takoe npeaAMCTHOC U IIOKPOBHOC crekna? I[J'ISI 4€ro OHu HY)KHLI?
3. HGPGIII/ICJII/ITC OCHOBHBIC ITpaBUJIa pa6OTBI C MUKPOCKOIIOM.

2.IIpoBesieHNE OMBITOB

Ob6opynoBaHue u nocyaa Marepuanbl 1 peakTHUBbI

1. Muxkpockomnsl 1.Bona




2. IlpeameTHbIE U IOKPOBHBIE CTEKIIA

2. Pa3BenieHHBIC B BOJIC IPOAIKH

3. CTeKIIHHBIE TTATOYKH

3. JIyk peruaTsiit

4. Crakausl

5. @unbTpoBanbHas Oymara (canderka)

6. CTepuJIbHBIN ITATEINb

ANTOpPUTM TIPOBEACHUS pabOTHI

Bomnpocsl 1 3aganus

KJIETKH
1.1. CHATB C BHYTpEHHEN NOBEPXHOCTU

SMUAEPMY;
MIPEIMETHOE CTEKIIO B KaIUTIO BOJBI;

e 1.3. HakpbITh OOBEKT HOKPOBHBIM
CTEKJIOM;

e 1. M3yuyeHue crpoeHHsI PACTUTEIbHOM

MSICUCTOW YEIIyH JTYKOBUIIbI TOHKYIO IUIEHKY —

e 1.2. [loMecTUTh KyCOYEK SMUIAEPMBI HA

e 1.4. PaccMOTpeTh KIIETKH SMUIEPMBI 1101
paSJ'II/I'-IHBIM YBeJ'II/I‘—IeHI/IeM MHKpOCKOHa

Omnpenenure Gopmy KIETOK,

e Haiinure sipo, Bakyoun,
000JI0UKY KIIETKH.

e 3apucyiite HECKOJIBKO KIETOK
SMUEPMBI, 0003HAYHB Ha
PHUCYHKE: IUTOIUIa3MY, PO,
BaKyo0JIl, 000JIOUKY KIETKH

2.1. IIpoBecTu CTEpUIIbHBIM LIMATENIEM C
JIETKUM HaKUMOM 110 HEOY WJIH 110 JAECHAM;

CTEKJIO U HaKPBITh €€ MOKPOBHBIM CTEKIIOM;
2.3. PaccMoTpeTs npemnapat npu 00IbIIoM
YBEJIMUYEHUH C MPUKPBITON nuadparmoit
KOHJICHCATOPA.

2. U3yueHue CTPOEHNS ;KUBOTHOMN KJIETKH

2.2. HanecTtu KamnebKy CJIIOHBI Ha IPEIMETHOE

PaccmoTpuTe Ha KOHYMKE ILITIaTeNs B
KarleJabKe CJIIOHBI CITYIIEHHbIE KIETKU
SIUTENUs
PaccmoTtpuTe Ha penapaTe OTAEIbHbIE
KPYIHbIE IJIOCKUE KIETKH HEeMPaBUIbHON
dopmbl. bosbias yacTh KiIeTOK
MEpPTBbIE, IOITOMY B HUX XOPOIIIO
3aMETHO SIJIPO.

e 3apuCyiTe HECKOJIBKO KIIETOK,

0003HaYbTE SIIPO U LIUTOILIAZMY.

3. U3y4yeHne CTPOCHHUSA KJIETKH APOKKeH
(rpudbI)

€CTh WU3JUIIKHU KUKOCTH, YIAIUTE €€ C
MOMOIIBI0 (PUTHTPOBATBHON Oymaru
(candetkn);

3.1. IToMecTUTE CTEKIISTHHON IMTAJTOYKOU KaILIIO
pacTBopa C Ipox:KaMy Ha MPEIMETHOE CTEKIIO;
3.2. HakpsITh ee moKpoBHBIM cTeksioM. Eciin

3.3. PaccMoTpeTs npenapat 1noj MUKpOCKOTIOM

Haiinute apoxKeByrO KIETKY,
paccMoTpeTh ee (OpMy U OTAETbHBIC
YaCcTH.

3apucyiTe HECKOJIBKO KIIETOK, CAEIIalTe
MO/IMUCH.

HTorosasi KOHTPOJILHAS YACTH JIA00PATOPHOH PA0OTHI(BLINOJIHUTEL NMCHLMEHHO):

1. U3 xakux OCHOBHBIX YacTell COCTOUT Jt00ast KieTka?
2. Yro oburero umeercs B CTPOEHUHU PACTUTENIBHOM U )KUBOTHOM KJIETOK?

3. UeM pa3nuyaroTcs 3TH KIETKU?
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4. Yem 0OBSCHHUTH, YTO, OyydH YCTPOCHHBIMU TI0 €IMHOMY IUIaHY, KJIETKH BeChMa
pa3zHooOpa3ubl 1o Gopme u pazmepam?

3.4 KoMIJIEKT MaTepPHAJIOB /11 IPOBeACHHA IPAKTHKO-OPHEHTHPOBAHHDIX
PacyeTHBIX 3aJaHUM

HasBanune 3ananus: Pacyer cpoka ucyepnaHus NPUPOJIHbIX pecypcoB

dabyna: Pa3Burre yenoBedeckoro oOIIecTBa HEBO3MOXKHO 0€3 B3aUMOJCHCTBUS C
npupoAoil. 10 HEKOTOPOro BPEMEHU OTPHULIATENIBHBIE MOCIEACTBHUS XO3SMCTBEHHON U MHOU
NEATEIbHOCTH 4YeJOBEKa KOMIICHCHPOBAIH CIIOCOOHOCTBIO TNPHUPOJHBIX CHCTEM K
camoBoccTaHOBJIeHMI0. HO K cepeauHe [BaaaTroro CTOJETHS CHUTyalusi W3MEHWIIACH:
OKpYXKarolas MpUPOJHAs cpeAa YXKe HE B COCTOSHHM KOMIICHCHPOBAThb IIOJIHOCTBIO
IIOCJIEACTBUS BO3JECUCTBUS POCTA YHUCICHHOCTH JIIOJEH M PacCIIMPEHHs ITPOU3BOJICTBA.
3al"p5[3H€HBI BOJa, BO3YyX, PAaCTCHUA, BBINIAAAIOT KUCJIIOTHBIC 0K, 3PO3Us BBIBOAWUT IMOYBLL
U CEIbCKOXO3AWCTBEHHOr0 00O0pOTa, MOJISPHBIE JIbJABI TAIOT H3-3a MOTEIJICHHUS KIUMara,
HCYC3al0T MHOTHUE BHJBI XHUBOTHBIX H paCTeHI/If/'I, HacCCJICHUEC an/I06peTaeT XPOHHUYCCKUEC
3a0o0JieBaHUs, pacTET cMepTHOCTh. CyIIecTBYIONINE ceii4ac MHTEHCUBHOCTh aHTPOTIOIT€HHOTO
BO3/ICUCTBUS BEJET HAILY IUIAHETY K UCTOILLEHUIO U JErpajaliu.

3ananne:OneHUTE CpOK HCUYEpHaHUsl MPUPOJTHOIO Pecypca, €CiIu MU3BECTEH YPOBEHb
JTOOBIYM pecypca B TEKYIIEM TOiy, a OTpeOJICHHEe PECypCOB B IMOCIEAYIONIUE TOAbI OyIeT
BO3PACTaTh C 3aJIAaHHON CKOPOCTHIO MPUPOCTA KEToIHOTO moTpednaeHus. Kakoi mpupoaHbrit
pecypc UMeeT caMblid JOJITUM CPOK HCUEPIIAEMOCTH M KAKOM — HAUMEHBIIUHN ?

Nudopmanms, HeoOXxoqumast U1t perieHus:

Taomuma 1
Pecypc 3anac pecypca Q, | JloOGwrua pecypca (, [Tpupoct o6bpema
MJIPJI.T MJIPI T /TOJT noTpebaeHus
pecypca TP, % B ron
Kamennsrit yroJp 6800 3,9 2
[Ipuponnsrii ra3 280 1,7 1,5
Hedrp 250 3,5 2
Keneso 12000 0,79 2,5
docdop 40 0,023 1,8
Menn 0,60 0,008 1,7
unak 0,24 0,006 1,3
CauHen 0,15 0,004 2,2
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AsmroMuHui 12 0,016 1,6

Ypau 300 0,2 2

Jl1s pacdeTra BOCHOJIb30BAThCS (POPMYIION CyMMBI YIEHOB PsiJia FEOMETPUUECKOM IPOrpeccuu

(1+E)t—1 -q

Q= % (1)
100

rae Q — 3amac pecypcos, q — rojoas 1o00sua pecypca, TP — npupoct notpebiaeHus pecypca,

{ — uyncmno ner.

JlorapudmupoBanue BbipakeHus a1 Q Aaer ciedyrouyr (GopMmyiay s pacyeTa Cpoka
ucyepnaHus pecypca

1n(§'1T0‘;)+1

= TP 2
ln(1+—) ( )

3.5 KomnjieKT MaTepHaioB AJs NPoBeAeHUs Kelc-3aiaHnui
[Ipumep keiica k Teme 5.2.1. “buorexnonornu B MeaunuHe u papmaruu’

PopMyIHpOBKa 3aJaHUS:

buotexHomoruss — KOMIUIEKCHas HayKa, HaIpaBJICHHAs Ha TIOJyYeHHE IIEJIeBOTO
MPOJAYKTa, C TOMOIIBI0 OHOOOBEKTOB MHUKPOOHOTO, PACTUTEIBHOTO W IKWBOTHOTO
MPOUCXOXKACHUS.

MenuiuHackass ~ OMOTEXHOJOTHSI  —  OTPacIb, 1eJib  KOTOpOM  CO3JIaHHe
JTUATHOCTUYECKHUX, TTPO(PIIAKTHICCKUX MIICYEOHBIX MpEerapaToB, OHA U3Y4aeT BO3MOKHOCTH
WCIIOJIb30BAHUSI MUKPOOPTAaHU3MOB, IS MOJTYYCHUS aMUHOKHCIIOT, BATAMUHOB, (DeéPMEHTOB,
AHTUOMOTHKOB, OPTraHMYECKUX KHCIIOT.

Caxapnblii 1uabeT — 3To 3a0oJieBaHKe 0OMEHa BEIIECTB, MPU KOTOPOM B OpraHU3ME
HE XBaTaeT MHCYJHWHA, & B KPOBHM MOBBIIIAETCS coepkaHue caxapa. CoaepkaHue caxapa B
KpOBH HEOOXOJMMO JIi HOPMAJIbHOTO (DYHKIIMOHUPOBAHMS KIETOK. VHCYNHH, KOTOPBIA
BBIpa0aTHIBACT MOPKEIYIOYHAs Kene3a, 00eceYrnBaeT MPOHUKHOBEHUE TIIFOKO3bI B KJIETKH,
HO HMHOT/Ia TPOMCXOMUT COOM BBIPAOOTKM MHCYJIMHA U KJIETKa HE IMOJIydaeT HeoOXO0JIMMOTo
MUTaHUA, a caxap HAKAIIMBAaETCAd B KPOBH. DTO MPUBOAUT K BOSHUKHOBEHHIO CaXapHOTO
nuadeTa pa3HbIX THIOB, OJWH U3 KOTOPBIX SBJISETCS MHCYIUHO3aBUCUMBIM. [Ipu TakoM THme
caxapHOro auadeTa 3a00JICBIIUMA TOJDKEH BCIO )KM3Hb BBOJIUThH ce0¢ MHBEKIIMN WHCYJIMHA.

ITo manabM cratuctukd, B 2014 1. KoamdyecTBo OOJBHBIX caxapHbIM JTUA0OCTOB B
Poccuiickoit dhenepanmu coctaBuiao 387 miH yenoBek. [Io HEKOTOpPBIM JaHHBIM 3Ta IUdpa
Ka)X]IbI TOJ1 yBennuuBaercsa Ha 5%.

3amanue: HaWIUTEe U NOPOAHAIM3UPYWTE pPA3IUYHBIE HUCTOYHUKK HH(POPMAIUH
(Hay4Has u yueOHO-Hay4dHasl IUTEpaTypa, CPeAcTBa MaccoBoi uHpopmanuu, cetb MuTepHer
U qpyrue)no teMe kerica. OTBEThTE Ha BOMPOC HA OCHOBE HaiiIeHHBIX AaHHBIX: C 4eM CBs3aH
pOCT 3a00JIeBa€MOCTH CaxapHBIM AMA0ETOM CPEIM B3POCIIOTO HACEICHHUS M OMOJIOXKEHHE
3aboneBanus? Kakue mepbl MpodUIaKTUKK caxapHOro AuadeTa MOXHO peanu3oBaTh B
MOBCETHEBHOM >KM3HU Kaxkaomy u3 Hac? Kak pa3BuBanoch NMpPOU3BOJACTBO HHCYIMHA U C
KaKUMHU 3TUYECKUMH HOPMaMHU MIPU 3TOM CTaJKUBAIUCh YU€HbIE?

IloarotoBete YCTHOC COOGH_ICHI/IC C Hp63€HTaHHCﬁ, B KOTOpOM HCO6XOI[I/IMO OTpPa3UuTh:

1. CaXapHLIfI I[I/Ia6eT — ONPpUYHHbBI, CUMIITOMBI, JTUAIHOCTHUKA U JICUCHUC,
2. PaCHpOCTpaHCHHOCTB CaxapHoro ILI/IaGGTa Cpeau HacCCJICHHA CBOCr0 pPEruoHa 3a
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MOCNEeHUE TPHU TOJa, MPOAHAIM3UPOBAB HAyYHbIE MYONUKAIMM W CTaTUCTHUYECKYIO
OTYETHOCTH (B TOM YHCIIE OTUETHI | '0Cy1apCTBEHHOTO peecTpa caxapHoro quadera);

3. PacmpocTtpaHeHHOCTh caxapHOTro juabera cpenud HaceneHus Poccuiickoi
denepanmu  3a TOCIEOHME TPH TOJAA, IMPOAHATIM3UPOBAB HAYYHbIE NYONUKAIMH U
CTaTHUCTUYECKYI0 OTYETHOCTh (B TOM YHCJIE OTYETHl ['0CyIapCTBEHHOTO peecTpa caxapHOro
nrabera);

4. TlpennonaraeMble TPUYUHBI U3MEHEHHs 3a00JI€BAEMOCTH CaxapHbIM IUa0ETOM M
nX 000CHOBAaHHUE;

5. Bo3moxHBIE TPO(YUITAKTUIECKAE MEPOTIPUSTHS;

4. MeTo/ipl MOTy4YeHUsI MHCYIINHA,

5. Otpasure 3TUYECKHE aCIEKThl NCIOJIb30BaHUs OMOTEXHOJIOTUH MPHU MTPOU3BOJICTBE
MHCYJUHA.

JI1st co3anmsi Ka4eCTBEHHOW ITPEe3eHTallu He0OXOAMMO COOIIOAATh sl TPEOOBAHMIA:

Oo6r1mue 1. Tlpe3enTanus qOMKHA HAYMHATHCS C TUTYJIHHOTO ClIaiijia, T1ie
TpeboBaHUs YKa3bIBa€TCs TeMa, CBEJICHUSI 00 aBTOPE U T.II.

2. Ha cmaiimax He00X0IMMO pa3MeniaTh TOJIBKO TE3UCHI,
KIIIOYEBBIE CII0BA, IpaduyecKkue MaTepuansl (CXeMbl, PUCYHKH,
TabnuIkl, GOTO U T.11.).

3. Hcnomp30Bath eIMHBINA CTHITH 0(OPMIICHUS.

4. Koan4ecTBO CHalJ0B JOJDKHO OBITH JOCTATOYHBIM IS
pPacKphITHSI TEMBI, HO He OoJiee 20-Tu.

[pudTer 1. Cnenyer WCII0JIh30BaTh CTaHJapTHEIE, ITUPOKO
pacripocTpaneHHbie mpu@Thl, Takue kak Arial, Tahoma, Verdana,
Times New Roman, Calibri u np.;

2. Pasamep mpudTa 71 3arojloBKOB — HE MeHee 24, s
nHpopmainuu He MeHee 18.

3. He pekomMeHayeTcsi MCHOJIb30BAaTh pa3Hble THUIbI HIPU(PTOB B
OJTHOM MpEe3EeHTAIlUH.

4. Jlns BolaeneHus: nHGOpMAaLUU cleayeT UCIOIb30BaTh KUPHBII
mpudT, KypCUB WIH MOAYEPKUBAHUE.

5. He 3m0ynoTpe0asaTh MPONMMCHBIMH OYKBAMH.

®on 1. XKenarenbHO HCMONB30BaTh OJHOTOHHBIM (OH  HEAPKHUX
NacTeNbHBIX TOHOB.
2. J1ns poHa npeanoyTUTENbHBI XOJIO0IHbIE TOHA.

Hcnons3oBanne 1. Ha ogHoM cnaiine pekoMeHAyeTcsl UCIOIb30BaTh He Oolee 3-X
BETa IIBETOB: OJWH 1)1 (pOHA, OJTMH ISl 3ar0JIOBKA, OJIUH JIJIsI TEKCTa.
2. Jlns (hoHa M TEKCTa UCIIOIH30BaTh KOHTPACTHBIC IIBETA.

HpeHCTaBHGHI/IC 1. P CKOMCHIAYCTCA HUCIIOJIB30BAaThb KOPOTKHUC CJIOBa n
HH(bOpMaHHH MMPEIIOKCHUSA.
2. MI/IHI/IMI/IBI/IpOBaTB KOJIMYCCTBO npeaIoros, Hapeqnﬁ,
ImpuiaraTejibHbIX.

3. 3aroyoBku JAOJDKHBI ITPUBJICKATh BHUMAHUEC ayAUTOPUH.

O6Bem He crout 3amoiHsTh OJUH Claii CIUIIKOM OOJIBIIMM OOBEMOM
uHpopMaIuu UHpOpMAaLMU: JIIOAM MOTYT €IMHOBPEMEHHO 3allOMHUTh He Oolee
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Tpex (akToB, BHIBOJIOB, OTIPE/ICICHUH.

3.6 KommniekT MaTepraioB AJs NPOBeAeHUs KOHTPOJIBHBIX padoT

KonTpoabHas padora “MoJieKky/asipHbIH YPOBEHb OPraHU3alUM KMBOT0”.

1. Azotucroe ocHoBanue ajeHuH B Mmojekyne JJHK kommiuementapHo...
1) ryanuny;

2) LUTO3UHY;

3) ypauuiny;

4) THAMHUHY.

2. K myprHOBBIM a30TUCTHIM OCHOBAHUSAM OTHOCSTCS...
1) aleHUH ¥ TyaHWH;

2) ryaHuH U IIUTO3UH;

3) UMTO3HH U YpaLIWII;

4) ypauui u aJeHuH.

3. Beibepute ¢pynkuuto uPHK?

1) xpaHeHue reHeTH4ecKoi HHPOpMaIIy;

2) TpaHCIIOPT aMUHOKHUCIIOTHI B pubocomy;

3) BXOUT B cocTaB pudoCoM;

4) nepeHoc renernyeckoii mapopmanuio ot JIHK k pudocome.

4. KitleTKu 3yKapuoT HE COJepKar...
1) mu3zocom;

2) pudocom;

3) Me30CcoM.;

4) xommuiekca ['obKu.

5. KieTku mpokapuoT coJiepxar...
1) KJIETOYHBIN LIEHTP;

2) SHAOIIa3MaTHYECKYIO CETh;

3) pubOCOMBI H ME30COMBI;

4) xomruiekc ['0abKU U TU30COMBI.

6. Kakne opraHouibl BCTPEUYatOTCs TOJILKO B PACTHTEIBHBIX KIIETKaX?
1) sHIOIUIA3MATHYECKAS CETh;

2) MJIACTHBI;

3) MHTOXOH/IPHH;

4) xomruiekc Iomb K.

7. B metaazHoil xpoMocoMe BBIIETSIOT. ..
1) nuieun u LEHTPOCOMY;

2) HEHTPOCOMY U ILIEHTPHOIIH;

3) LEHTPHOJIN U LIEHTPOMEPY;

4) HeHTpOMepY H IJIeYH.
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8. K aBTOTpOoham oTHOCSTCHA. ..

1) BupychI;

2) XeMOCUHTE3NPYOIIHe GAKTEPUH;
3) rpuOsr;

4) napa3zuTHueckue OaKTepuu.

9. Tpauckpumnuus — 3T0...

1) cBsizpiBanre aMMHOKHUCIOTHI ¢ TPHK
2) nepeHoc aMUHOKHCIIOTHI B pubocomy;
3) yaBoenue monekynsl [JHK;

4) cunre3 uPHK na marpuue JJTHK.

10. Ecnu xomupyromasi 6eyok dacth reHa coaepxkut 6000 map HYKJI€OTHIIOB, TO CKOJBKO

aMUHOKHCIIOT B KOJIUPYEMOU MoJiekye Oenka?
1) 100;

2) 500;

3) 1000;

4) 2000.

11. Kakue u3 nmepeyncieHHbIX 00JIe3HEH, BEI3BIBAIOTCS BUPYCAMH?
a) TyOepkyine3 u nudrepus;

6) Audrepus u CIIN/;

B) CIIU/I v rpunm;

T') TPUII U TYOEpKYyJIe3;

12. B pe3ynbTaTe nepBoro AeaeHUsi MeH03a MPOUCXO/INT:
a) yBeIn4YeHHE Habopa XpOMOCOM;

0) yMeHbIlIeHHe HAOOpPa XPOMOCOM;

B) COXpaHEHHE UCXOTHOTO Habopa XpOMOCOM.

13. Yro mpoucxoaut B anadase Il meiioza?

1) criupanuzanus XpoMocoMm;

2) pacxoskJieHUE K MOJII0caM JABYXPOMATHIHBIX XPOMOCOM;
3) pacxoskaeHue K M0JI0CaM XPOMAaTH/L;

4) pacnosoKeHre XpOMOCOM B INIOCKOCTH 9KBATOPA KIIETKH.

14. YcTaHoBUTE COOTBETCTBUE

Opranoup OyHKIUA
1) pubocoma A) mepeBaprBaHUE OTMEPIIHUX KIETOK
2) XJIOPOTLIAcThI b) poTocunTes
3) AM30COMBI B) cunTtes Genka
4) LeHTPHUOIH I') o6pazoBanue BepeTeHa AeTIeHU

OrtanoH: 1-B; 2-b; 3-A; 4-T
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15. BpiOepure XMMUYECKHE 3JIEMEHTBHI KIIETKH, KOTOPBIC BXOIST B COCTaB OPraHUYECKUX
BEILIECTB:

1) kanpuuit;

2) yriiepon;

3) UuHK;

4) Bogopox;

5) kucyopon;

6) menib;

7) a3oT.

16. YcTaHOBUTE COOTBETCTBUE

['pynnel aMMHOKHUCIOT IIpencraBurenu
1. HelitpanbHble A) TIIyTaMUHOBas KUCJIOTA
2. Kucnsle b) nu3un
3. OCHOBHBIE B) ananun

Otanon: 1-B; 2-A; 3-b

17. B monexkyne JIHK nykneoTuawl, conmepxaniue anaeHuH, cocTaBisitoT 10%. Ckosbko
MPOIICHTOB B TAHHOW MOJICKYJIE HYKJICOTHIOB, COJIEPKAIINX ITUTO3WUH?

1) 10;

2) 20;

3) 30;

4) 40.

18. B monekyne PHK nykieotuapl, comepaiiue ypauui, cocTaBisitoT — 30% u ajgeHuH —
40%. CKoJIbKO TMPOLEHTOB aJCHWIIOBBIX HYKJIEOTHA0B coaepxurcs B uenu JIHK,
KOMILJIEMEHTapHOM TOW, Ha KOTOpOM cuHTe3upoBaiiach 3ta PHK?

1) 0;

2) 30;

3) 35;

4) 40.

19. Yuacrok moinekynsl JJHK cocrout uz 60 nap nykieotuaoB. Onpenenure JUIMHY 3TOTO
yuacTka (paccrosiHue Mexay nykineorunamu B JIHK cocrasnser 0,34 um)

1) 20,4;

2) 24,

3) 10,2;

4) 30.

20. ®parment wmonekynasl JIHK conepxur 1230 HykneoTHIHBIX OCTaTKOB. CKOJIBKO
aMHHOKHUCIJIOT OyZeT BXOAUTh B cocTaB Oenka?

1) 205;

2) 410;
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3) 408;
4) 360.

3.7 ITIPOMEXYTOYHAS ATTECTALIUA

[IpomexxyTounass arrecrauus Mo JUCHUIUIMHE «buonorus» mpoBoautcs B ¢dopme
mddepeHInpOBaHHOTO 3a4eTa.

Bonpocsl k 1uddepeHunpoBaHHOMY 3a4eTy 10 OHOJIOTHH

1. 3ajauu U METo/1bl 00IIel OMOJIOTHH, YPOBHU OPraHU3aLUY KUBOW MaTEPUH.

2. XuMHYecKasi OpraHu3alysi KJIeTKH (CocTaB U (DyHKITUH BEIIECTB).

3. Crpoenue u QyHKINU KIETKU (OpraHOUAbl, UX (PYHKIIMH, BUJIBI KJIETOK).

4. OOMeH BellecTB U MpeBpallleHue dHeprun (MIacCTUUECKU U SHePreTHUeCKui
00MeH, GOTOCUHTE3 U XEMOCHHTE3).

o. Jlenenue Ki1eTKU ()KU3HEHHBIM LUKII, MUTO3, KJIETOYHAs TEOPHUS).

6. Bupycsr u Bupycusie 3a0oneBanusi. CITN]/] u mepsl ero npoduiakTUKH.

1. PasMHOXeHHME W UWHOUBHUIyabHOE pa3BuTue (Oecrmojioe ¥ TOJIOBOE
pPa3MHOKEHHE, MeH03, SMOPHOHATFHOE U TIOCTIMOPHUOHAIEHOE PA3BUTHE).

8. 3akoHbl ['. MeHnzens n ux 10Ka3aTeabCTBO HA KOHKPETHBIX IPUMEPAX.

9. XpomocomHas Teopust T. Moprana v ClEIIIEHHOE HaclleIOBaHUE.

10. 3aKOHOMEPHOCTH U3MEHUYHUBOCTH ( HACJIEICTBEHHAs] U HEHACIIEICTBEHHAs).

11. Cenexuus (3ama4v, METOMABI, JIOCTIKEHUS, CPaBHEHHWE HCKYCCTBEHHOTO U
€CTECTBEHHOTO 0TOOpa).

12. Pa3BuTre 3BOMIOLMOHHBIX UAEH B J0JIaPBUHOBCKUI MEPUOJ U CUHTETHYECKAs
TEOPHUsI FIBOJIIOLIHH.

13. OposoronHoe yuenue Y. JlapBuHa (peanochuiky, CYIHOCTh, 3HAYCHHUE).

14, MukposBomtonius  (KOHIEHIMS  BHJA, €ro KPUTEpUH U  MEXaHU3M
BHI000pa30BaHMs).

15. MakponsBostonus (10Ka3aTeIbCTBA, OCHOBHBIC HAIIPaBJICHUS YBOJIOIMOHHOTO
mporiecca).

16. PazButHe oprannueckoro Mupa.

17. ['unoTe3bl BO3HUKHOBEHUSI )KU3HU Ha 3eMIIe.

18. OcHOBHBIE ATaIbI 3BOJIIOIUH YEIOBEKA.

19. JlokazaTenbcTBa poJICTBA YEIOBEKA U AKUBOTHBIX.

20. UYenoBeueckue pachl.

21. DKOJIOTHS KaK HayKa, GaKTOPhI CPE/IbI.

22. DKOJIOTHYECKHE CUCTEMBI.

23. VYuenue B.M. Bepnaackoro o 6uocdepe. Hoocdepa.

24, BzaumocBsa3p mnpupoabl U oOuiecTBa. AHTPOIOTEHHOE BO3ACHCTBHE Ha
MIPUPOIHBIE OUOTEOIICHO3HI.

25. buonuka (CymHoOCTh HAyKH, HAMIPABJICHUS, TOCTIKECHNUSA).

OTBeT 10/12keH ObITH M3J102KeH B 00beMe He MeHee JIEKIITMOHHOT0 MaTepuaJa.
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